There are currently roughly 10,000 Germans on the organ waiting list ^[@CR1]^. As of July 2019, that number is over 113,000 in the USA ^[@CR2]^. There is a clear need to increase support for organ donation in general, and to increase the number of registered donors in particular. Within Germany alone, the number of donors could be more than doubled ^[@CR3]^. Unless organ donation is to be somehow mandated, all approaches to increase levels of support involve a degree of personal choice, albeit to a lesser degree when opt-out laws are in place (as in the Netherlands, Austria, and Poland) than in the case of opt-in laws (as in the USA, Brazil, and Australia) ^[@CR4]^. Some nations, such as Germany, have "in-between" laws which require citizens to self-identify as an organ donor or not when signing up for mandatory health insurance. As laws can help, but ultimately not solve, this challenge, it is imperative to better understand the social-psychological factors that influence levels of support for organ donation. The current research examines the relationship between attitudes towards organ donation and an emotion that is surprisingly understudied in this context, namely, disgust.

Past and present activism has placed particular emphasis on the role of education in galvanizing support for organ donation, and recent research has found support for the relationship between knowledge and attitudes towards organ donation ^[@CR5]--[@CR12]^. At the same time, over the last several decades, an increasing body of psychological research has pointed to the important role in shaping attitudes towards organ donation of implicit social-psychological processes, such as trust in medical professionals and trust in the medical system in general ^[@CR13]\ ,[@CR14]^, and fear regarding organ donation ^[@CR15],[@CR11],[@CR16]^, both emotional processes that need not logically follow from "what we know" ^[@CR17],[@CR18]^. One particularly relevant area of research for the current study is research on disgust sensitivity ^[@CR19],[@CR20],[@CR21]^. Disgust encourages humans and other animals to avoid health hazards like spoiled foods, diseased others, and other threatening substances, pathogens, and situations ^[@CR21]^. It is estimated that over the course of human evolution child mortality rates before the first year, across cultures, climates and time, averaged about 27%, and that approximately 47.5% of children did not live long enough to reach puberty ^[@CR22]^. Most of these deaths can be traced back to infectious diseases ^[@CR22]^, making the protection against such illnesses a highly advantageous element of our evolutionary history. Surprisingly, disgust has also come to influence our moral decisions and our attitudes towards seemingly unrelated aspects of life, such as political and social issues ^[@CR17]^. The question of organ donation uniquely links issues of moral decision-making, matters of life and death, and actions that for many evoke feelings of disgust, and thus constitutes an interesting and important area of research on this particular understudied emotion. While disgust is often thought of as a "silly" or "childish" emotion, and is often therefore not taken seriously within discussions of serious matters (e.g., organ donation) ^[@CR23]^, it has been shown to influence consequential attitudes and important decisions to a considerable degree ^[@CR24]^. The current study was therefore designed to examine the influence of disgust sensitivity on levels of support for organ donation Disgust remains surprisingly understudied within research on attitudes towards organ donation (for exceptions see ^[@CR25],[@CR26]^). With the use of the measure disgust sensitivity, the current study can be considered a replication and extension of recent research wherein the primary focus was on levels of knowledge ^[@CR12]^. That research ^[@CR12]^ also focused solely on students of the medical profession in Germany, whereas the current study examines these variables among members of the wider German public.

METHODS {#Sec1}
=======

Participants were recruited through German-speaking online forums and social media. Participation was voluntary. Participants were given the opportunity to enter a raffle to win one of three €10 Amazon vouchers. The current study consisted of an online questionnaire, containing the items listed below. Two control questions were also included to allow us to check if participants were paying attention and taking the study seriously. An incorrect answer to a control question would disqualify the data from that participant from further analysis.

Disgust Sensitivity {#Sec2}
-------------------

To measure levels of disgust sensitivity the *Questionnaire for Assessment of Disgust Sensitivity* (*QADS*) (*Fragebogen zur Erfassung von Ekelempfindlichkeit*; *FEE*) ^[@CR27]^ was used. The scale consists of 37 items, which present situations (e.g., "You smell vomit") to be assessed on a five-point Likert-scale ranging from 1 (*not disgusting*) to 5 (*very disgusting*).

Organ Donation Attitude Scale {#Sec3}
-----------------------------

The *Organ Donation Attitude Scale* (ODAS) ^[@CR28]^ was adapted from the longer original measure ^[@CR29]^. Participants are asked to rate eleven statements (e.g., "Organ donation leaves the body disfigured") on a seven-point Likert-scale, ranging from 1 (*strongly disagree*) to 7 (*strongly agree*).

Knowledge About Organ Donation {#Sec4}
------------------------------

The *Knowledge-Scale*^[@CR12]^ consists of 5 multiple-choice items measuring factual knowledge regarding organ donation. The items (e.g., "Which Organs cannot be donated? -- Kidney/[Brain]{.ul}/Liver/I do not know") are of increasing difficulty.

Fear and Trust {#Sec5}
--------------

The *Trust-Scale* and the *Fear-Scale*^[@CR12]^ each consists of three items (e.g., "I have confidence in the doctor's decisions in the field of organ transplantation" or "I am afraid of having pain"), which participants are asked to rate on a five-point Likert-scale (1 = "I do not agree at all" to 5 = "I completely agree"). The original *Trust-Scale*^[@CR12]^ consisted of five questions, two of which were excluded from the current study as they referred to specific events that are no longer widely discussed in the media and about which participants outside of the medical field are no longer likely to be aware. Following the lead of recent research ^[@CR12]^, we also examined the differences between participants who already had a donor card and those who did not by means of an independent samples *t* test.

Demographic Information {#Sec6}
-----------------------

We gathered information about: age, biological sex, level of formal education, religious identification and level of religiosity, political orientation (on a scale from 1 = "left" to 5 = "right"), and whether participants were themselves recipients of an organ donation. We operationalized German identity, a contentious and widely discussed issue, as being born in Germany and having German citizenship. Not meeting this definition of German identity would disqualify the participant's data from inclusion in the subsequent data analysis.

RESULTS {#Sec7}
=======

Of the initial 680 participants, 29 were removed from further analysis as they answered at least one of the two control questions incorrectly. All participants who stated they were neither born in Germany nor had German citizenship were excluded from further analysis (*n* = 33). The final sample size was *N* = 618 (*M*~age~ = 27.0, *SD*~age~ = 9.4; 432 men, 186 women). The average level of education was 5.1 (*SD* = 1.8), which falls between 5 = "Ausbildung" (vocational training) and 6 = "Bachelor". The majority of participants identified as belonging to no religion (55.6%), followed by Christians (44.4%). Regarding religiosity (*M* = 0.7, *SD* = 1.0), 60.7% reported that they were not religious at all, 18% that they were a bit religious, 12.2% that they were somewhat religious, 6.3% that they were relatively religious, and 2.4% (*n* = 15) that they were very religious. Out of 584 participants who filled out the one-item scale of political orientation (*M* = 2.3, *SD* = 0.9), 17.2% described themselves as very left leaning, 43.5% as relatively left leaning, 30.3% as politically neutral, 8.6% as relatively right leaning, and 0.3% as very right leaning. Two participants had themselves received an organ.

All of the scales showed good internal consistency: QADS/FEE *α* = .89, *M* = 2.7, *SD* = 0.5; ODAS *α* = .83, *M* = 5.7, *SD* = 1.0; Trust *α* = .67, *M* = 5.7, *SD* = 1.0; Fear *α* = .79, *M* = 1.2, *SD* = 0.7 (which increased from *α* = .67 after removing item 3). The mean score on the Knowledge-Scale was 2.44 (*SD* = 0.9).

Bivariate correlations indicate that attitudes towards organ donation significantly correlated at the *p* \< .05 level with disgust sensitivity (*r* = − .09), trust (*r* = .50), fear (*r* = − .42), level of formal education (*r* = − .17), religiosity (*r* = − .18), political orientation (*r* = − .26). There was no correlation with knowledge about organ donation (*r* = .053). Similar to previous findings ^[@CR12]^, participants who already had a donor card were more knowledgeable about organ donation, although their level of formal education did not significantly differ. Participants with a donor card also reported lower levels of fear, higher levels of trust, and lower levels of disgust sensitivity than participants who did not have a donor card (see Table [1](#Tab1){ref-type="table"}).Table 1Results of *t* Test and Descriptive Statistics for Selected Variables by Ownership of Donor CardVariableDonor card ownership95% CI for mean differenceNoYes*MSDnMSDntdp*Organ donation attitude5.091.122036.020.714150.78, 1.07**12.481.074.000**Disgust sensitivity3.000.552032.850.48415− 0.24, − 0.06− **3.44**− **0.298.001**Knowledge2.261.132033.001.024150.57, 0.92**8.190.700.000**Trust3.420.972034.010.764150.45, 0.73**8.260.707.000**Fear2.220.832031.500.81415− 0.08, − 0.88− **8.67**− **0.882.000**Age28.2312.3020326.347.49415− 3.46, − 0.32− **2.36**− **0.202.019**Education5.021.462025.081.28415− 0.17, 0.280.480.045.634Religiosity0.851.112030.590.95415− 0.43, − 0.09− **3.03**− **0.259.003**Political orientation2.510.851902.200.85394− 0.46, − 0.17− **4.19**− **0.365.000**

Men and women were equally likely to possess a donor card (*χ*^[@CR2]^ = 1.101, *p* = 0.29). There were no differences between men and women when it came to attitudes towards organ donation (*p* = .96), knowledge about organ donation (*p* = .33), or levels of formal education (*p* = .38). There were, however, significant differences between men and women in levels of disgust sensitivity, trust, and fear (see Table [2](#Tab2){ref-type="table"}).Table 2Differences Between Men and Women on Selected MeasuresMenWomen*MSDMSDtp*Disgust sensitivity5.091.126.020.71**12.48.000**Trust0.851.110.590.95− **3.03.003**Fear2.510.852.200.85− **4.19.000**

A multiple regression run with mean-centered variables yielded a significant model, *F*(10, 573) = 30.210, *p* \< .00, *R*^2^ = .345 (see Table [3](#Tab3){ref-type="table"}). Importantly, disgust sensitivity was a significant predictor in the model. While indicating that factors outside the model are also influencing attitudes towards organ donation, the percentage of explained variance is not without significance within social and psychological research where causal relations are more distally connected than normally seen in the biological sciences. Given the differences between male and female participants on several key variables, and in light of biological sex differences in general levels of disgust sensitivity reported in the literature ^[@CR30],[@CR31]^, we included the interaction term between biological sex and disgust sensitivity. The interaction term was also significant, which in this case means that the negative relationship between disgust sensitivity and support for organ donation was stronger for women than for men. In other words, disgust sensitivity significantly predicted attitudes to organ donation, and this relationship was stronger for women than for men. What is even more interesting about these findings is that the measure of disgust sensitivity assesses a general tendency to find a wide range of situations disgusting, none of which are directly related to organ donation. As the measures of fear and trust were directly related to organ donation (e.g., fear of organ donation), rather than measuring general levels of global fearfulness or trust, it is not surprising that they would be stronger predictors of organ donation attitudes. That a general measure of disgust sensitivity is predictive of such attitudes suggests just how important this emotion is. Interestingly, contrary to past research ^[@CR12]^, neither knowledge about organ donation nor level of formal education were significant predictors of support for organ donation.Table 3Multiple Regression Analysis for Selected Variables by Organ Donation Attitude*BSE Bβtp*Disgust sensitivity.493.201.2602.453.014Knowledge− .012.030− .014− .419.676Trust.354.043.3208.287.000Fear− .254.036− .273− 7.032.000Sex.265.080.1233.324.001Age− .008.004− .073− 1.930.054Education− .044.026− .061− 1.670.095Religiosity− .067.034− .070− 1.979.048Political orientation− .147.040− .132− 3.717.000Disgust sensitivity\*sex.387.141− .295− 2.746.006

DISCUSSION {#Sec8}
==========

The current study provides support for the significant role of disgust sensitivity -- a general sensitivity to this emotion -- in reducing support for organ donation. The more participants were prone to feel disgust, the less supportive they were of organ donation. Not only did participants with a donor card show lower levels of generalized disgust than participants without a donor card, but disgust sensitivity remained a significant predictor of attitudes towards organ donation after controlling for other variables shown in the literature to be important, such as fear, trust, and knowledge. The effect of disgust sensitivity on organ donation attitudes was stronger among women than among men. Fear and trust also significantly predicted levels of support for organ donation, and levels of both emotions differed as expected among participants with and without a donor card. While knowledge about organ donation differed between these two groups, it was no longer a significant predictor of organ donation attitudes after controlling for the other variables under consideration.

There are several important limitations of the current study, beyond its national (German) context. For example, political orientation and religiosity need to be interpreted with caution as our sample was overwhelmingly and disproportionately liberal and non-religious. It would be helpful to recruit participants with a wider range of political and religious beliefs. The sample is also not representative with regard to biological sex or age. Future research should also consider whether participants have had close contact with donors or organ recipients in their personal life, and whether they or close relations have experienced major medical issues when a transplant organ was needed. Future research should also include additional measures of disgust that are directly linked to organ donation, rather than the general sensitivity to this emotion as examined here. With such measures, we assume that the relationship between disgust and attitudes to organ donation will be even stronger.

These limitations aside, the current study suggests that disgust sensitivity, along with fear and trust, does in fact significantly impact levels of support for organ donation, and that there may be meaningful differences in this regard between men and women. While not disregarding the importance of knowledge, we hope the current findings encourage the medical community and organ donation advocates to pay more attention to the findings of the "affective turn" in psychology ^[@CR18]^, whereby implicit emotions are understood to play a significant role in shaping our attitudes and decision-making. Disgust remains an underappreciated and frequently disregarded emotion, and it is often deemed inappropriate and childish in various situations ^[@CR23]^. We should support education efforts, but also work to change how people emotionally respond to such deeply personal matters as organ donation. While we increasingly appreciate the influence of fear and trust when it comes to attitudes towards organ donation, and campaigns have been designed to address these emotions, we should also develop strategies to address the very serious matter of disgust.
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